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ABSTRACT 
A Longitudinal Intervention Study for Type II Diabetes Patients 
Xuehui Qian, MPH Candidate 
Marcia Polansky, ScD, MS, MSW. (Advisor) 
Objective: Patients with diabetes were noted to be at high risk of hypertension, most of 
them develop high bold pressure during time. The project aims to evaluate how the 
individuals’ blood pressure, HbA1c and weight change over time; assess the effectiveness 
of a diabetes self-care and diet intervention for improving clinical outcomes such as 
blood pressure, HbA1c and weight; determine the relationship between the HbA1c, blood 
pressure and weight among individuals.  
Methods: Esperanza Health Center in Philadelphia computerized 1038 medical records 
of patients with type II diabetes over the age 18 who receive health care services between 
2006 and 2010. The subjects were expected to visit the Health Center at least once every 
six months. The study populations were divided by two groups: intervention group and 
non-intervention group. Trimed mean with SE for physiological variables for each 6 
months time periods are graphed. General Linear Model with random intercept and 
model with random intercept and random slope were studied.  
Results: The intervention group has overall lower average systolic, weight, and HbA1c 
than the non-intervention group. Both the intervention group and non-intervention group 
have a decreasing trend in blood pressure and HbA1c over time, but the intervention 
group decrease more obviously than the non-intervention group.  
 
Conclusions: The nutrition and education intervention has a significant effect for type II 
diabetes patients, which help them reduce the blood pressure and HbA1c over time. 
Although the patients are supposed to visit the health center every six months, it still 
exists a bunch of missing value, which might produce information bias to this study.  
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Introduction  
Overall significance of the study  
  The significance of this statistics analysis study is that it develops a better understanding 
of how the blood pressure, weight, and HbA1c change over time; identifies risk factors 
for diabetes and hypertension; evaluates the effectiveness of an intervention program 
which provide nutrition education to the target population. Several models can be applied 
to the dataset, which represent the regression association between different variables, 
provide valuable insights into both the development and persistence of disease and those 
factors that can alter the course of disease development, identify the censoring and non-
normality based on the time to event analysis. This study helps to confirm that the 
intervention groups obtain a better control for patients’ blood pressure and HbA1c level. 
Also, the exercise courses provided by Esperanza Health Center helps patients to lose 
weight over time. It is significant for the Esperanza Health Center to provide nutrition, 
education and exercise intervention in the future.  
Statement of the problem 
  Having diabetes makes high blood pressure and other heart and circulation problems 
more likely because diabetes damages arteries and makes them targets for hardening. 
Atherosclerosis can cause high blood pressure, which if not treated, can lead to blood 
vessel damage, stroke, heart failure, heart attack, or kidney failure (Glah 2008). More 
than 6 in 10 American adults (63.1%) were either overweight (36.6%) or obese (26.5%) 
in 2009, up a small but measurable amount from the 62.2% who were classified as 
overweight or obese in 2008. The shift is primarily because of fewer people reporting a 
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normal weight BMI and more being classified as obese (Deedwania, Kosiborod et al. 
2008). 
    Patients with diabetes were noted to be at high risk of hypertension, most of them 
develop high bold pressure during time (Arguedas, Leiva et al. 2013). The data from 
American Association of Diabetes reported that, in 2005-2008, of adults aged 20 years or 
older with self-reported diabetes (Deedwania, Kosiborod et al. 2008), 67% had blood 
pressure greater than or equal to 140/90 mmHg or used prescription medications for 
hypertension (Glah 2008). A National Institutes of Health study shows that a combination 
of diet and exercise cuts the risk of developing diabetes by 58%, and people who were 
defined as overweight are more difficult to control the level of glucose and HbA1c 
(Karpov, Koshel'skaia et al. 2010). As we have already got the evidence that diabetes is 
associated with hypertension and overweight, it is really important to address the problem 
by providing some nutrition or lifestyle change education to the diabetes patients, so that 
they can get better control of their glucose level or blood pressure level.  
Background  
  The Framingham Heart study, a famous study for 44 years, estimated that excess body 
weight (including overweight and obesity), accounted for approximately 26% of cases of 
hypertension in men and 28% in women, and for approximately 23% of cases of coronary 
heart disease in men and 15% in women. Obese individuals have an increase in fatty 
tissue that increases their vascular resistance and in turn increases the work the heart has 
to do pump blood throughout the body (Aucott, Poobalan et al. 2005). The most 
important issue to remember is that obesity is associated with hypertension, and 
hypertension is associated with numerous other diseases such as diabetes that can affect 
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overall health and life expectancy. Anti-hypertension medications should be started if 
hypertension is diagnosed. But, with weight-loss, a significant fall in blood pressure may 
permit a decrease in the number of medications taken or decrease the amount of 
medication taken. Prevention would be better than any drugs (Zhao, Ford et al. 2009). It 
is a good way to provide education related to lifestyle changes with weight reduction 
(maintaining BMI 18.5 to 24.9kg/m2) and healthy diet (eating fruits, vegetables, and low-
fat dairy products with reduced content of saturated and total fat), such as, decrease in 
dietary sodium (2.4g sodium or 6g sodium chloride), and increase in physical activity (for 
30 minutes per day) and moderate consumption of alcohol (Deedwania, Kosiborod et al. 
2008).  
  The proposed project facilitates appropriate program development by the community 
site Esperanza Health Center, which aims to evaluate the effectiveness of the nutritional 
education service to improve their medical service. The mission of Esperanza Health 
Center is to provide affordable, quality, bilingual primary health care and support 
services to diabetes patients, and to promote the health of the north Philadelphia 
community.  
  For those with diabetes or those at risk of developing the disease, Esperanza Health 
Center takes a comprehensive, team based approach to provide specialized care for each 
patient. They provide intensive diabetes management by pairing Esperanza’s dietitian, 
who is certified in diabetes care, with each patient’s personal clinician during ‘Diabetes 
Days’. In addition, patients with diabetes are encouraged to participate in a series of 
diabetes classes, which are also available in Spanish. The registered dietitians offer 
individual nutrition therapy for a wide variety of Esperanza patients including those who 
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are affect by diabetes. Fitness classes including Zumba, Beginner Cardio Circuit and 
Stretch, Open Sport-wall and Cardio Kickboxing are also provided by the Esperanza 
Health Center.  
Specific aims 
  For the statistical analysis project, the specific aims are to analyze data collected by 
physician in Esperanza Health Center from 2006 to 2010 by using general linear mixed 
effects model with restricted maximum likelihood methods; assess the effectiveness of 
dietary nutrition among individuals and how the individual changes over time during the 
study periods; determine whether there are any relationship between the level of HbA1c 
and Micro Albumin, and the independent variable, such as gender, age, type of visit, and 
BMI. Longitudinal data analysis, survival data analysis, linear regression model and 
multivariable data analysis will be applied in this project.  
  This project not only aims to identify what kind of factors have significant influence on 
blood pressure and HbA1c, but also evaluate what’s the impact of intervention progress 
and how the intervention program effect the type II diabetes patients.  
Research Design and Methods 
Recruited and enrollment procedures  
  All people in need of health care services are welcome at Esperanza Health Center, 
regardless of what kind of race, ethnic and which level of age group. They accept the 
patients who have health insurances and also provide care to individuals who do not have 
health insurance, with payment on a sliding-fee scale based on income. The patients who 
were defined as low income (under 200% federal income level) could get free medical 
services including medical tests and treatment at Esperanza Health Center. For those 
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patients who are defined as study population, they are supposed to visit the health center 
at least once every six month.  
Subjects  
  Each day at Esperanza Health Center, over 125 patients come through their doors, and 
there are almost 3,500 patients’ visits per year. In 2012, they have provided medical care 
to over 9300 patients through nearly 46,000 visits. The target populations in this project 
are those visitors who were diagnosed as type II diabetes. At the beginning of the study, 
1038 type II diabetes patients enrolled in the study. Those subjects were expected to 
come back to the health center every six months. Part of the subjects would obtain dietary 
education and were provided individual specific dietary guidelines. The other part of the 
subjects would not have the nutrition education visits. The 1038 subjects were randomly 
divided by two groups, one group with medical visit only, the other group not only had 
medical visit but also had nutrition, education and exercise visit. This study defines the 
group with medical visit only as non-intervention group, and defines the one with both 
medical and nutrition; education and exercise visit as intervention group.  
  Chart 1 is the conceptual model, which shows how the final study population was 
defined. Among the 1038 subjects, 572 of them visited the Esperanza Health Center more 
than twice during the 4 years follow up study. The study defines six months as one time 
period, but part of the 572 patients visited more than once during one specific time period. 
Aside from those who have less than three time periods visit, 517 patients are defined as 
the final sample subjects. The final study sample includes 316 subjects with non-
intervention and 201 subjects with at least one of nutrition, education or exercise 
intervention.  
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Chart1: Conceptual Models 
 
Note: Define the final study population.  
  Table 1 represents the distribution of the visit dates. The minimum appointment visit 
date is Sep 7th, 2006 and the maximum appointment visit date is Dec 30th, 2010. As we 
define every six months as one time period, we got 8 time periods during the 4 years 
follow up study. The time interval for each individual is based on his or her own data of 
first time enrolled in the health center.  
Table1: The distribution of the visit date 
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  Graph 1 represents the distribution of the visit times, which shows that half of the 
patients only visit the health center more than twice during the 4 year follow up study. 
Graph 2 shows the distribution of patients’ first time to get intervention at the health 
center, which indicates that the median date of patients got their first time intervention is 
around Jan 2009, which located at the third time period over the 8 time period we defined 
before.  
Graph1: The distribution of the visit times 
 
Graph2: The distribution of the first time that patients got intervention  
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  Table 2 shows the demographic information of the study population. For the 517 study 
population, 201 of them are in the intervention group and 316 of them are in the non-
intervention group, and 59.19 % of them are female, 40.81% of them are male. Also, it is 
obvious to see that more than half of the patients are overweight.  
Table 2: The Demographic Analysis Report 
 
Intervention Group 
N = 201 
Non-intervention Group 
N = 316 
Total 
N = 517 
Age Group 
     18 - 45 47 (11.52%) 79 (25.00%) 126 (24.37%) 
  45 - 54 35 (17.41%) 70 (22.15%) 105 (20.31%) 
  54 - 62 72 (35.82%) 83 (26.27%) 155 (29.98%) 
  62 - 93 47 (23.38%) 84 (26.58%) 131 (25.34%) 
Gender 
     Female 120 (59.70%) 186 (58.86%) 306 (59.19%) 
  Male  81 (40.30%) 130 (41.14%) 211 (40.81%) 
Weight Status 
     Under weight 26 (12.94%) 50 (15.82%) 77 (14.90%) 
  Normal 57 (28.36%) 78(24.68%) 135 (26.11%) 
  Over Weight 118 (58.71%) 187 (59.18%) 305 (58.99%) 
 
  The best source of a prospective longitudinal data analysis for a clinical data is the 
patient’s medical record (Bergman 2007). The study collected data from the electronic 
medical record in Esperanza Health Center every six months after January 1st 2006, the 
variable values were merged during every time data collection process based on the 
patient ID. The data collection process ended at December 30th 2010.  
  The project collected the basic information (birthday, gender, height and weight), health 
behavior status such as smoking status, and the results of medical tests like SBP, HbA1c 
and so on. The subjects are expected to visit the health center every six months or longer 
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within the four years. The format of dataset is kind of long data that including each 
patient’s information when they come to visit the health center each time.  
Data management  
  When the data are to be entered into the computer as numeric response codes to open 
ended or structured questions, particular attention will be required regarding data entry 
specifications and the format of research data files. In this project, information on the 
data editing procedures and general quality control checks is required, so that the format 
of variables should be clean. However, as most of the patients might not follow the 
guideline very well to visit the health center every six months, instead, they visit 
randomly without any specific pattern. Therefore, it is a big challenge to manage the data. 
For a longitudinal data set, it is important to define the time periods for each individual 
come to visit the health center. In addition, it is also need to be considered in this project 
that how to define the lost-follow up individuals and how to deal with the missing values.   
Results  
Data Structure Discussion  
When we got a data set, the most important thing is to check the internal and external 
data structure, so that we can find out the fit model for our data. As a clinical informatics 
collected data, the biggest challenge is how the deal with the missing data. For this data, 
the first step is to check the data-missing pattern. After the preliminary screening, we 
choose the subject with less than four time periods missing value as the final study 
population. Table 3 is produced by “Proc MI” in SAS, which is kind of multiple 
imputation methods in SAS. The dot in this table represents the missing value for our 
final analysis data. Systolic 1 to systolic 8 represents the systolic value in 8 time periods. 
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From this table we can see, most of the missing values located at the last three time 
periods, which are time period 6, 7, and 8.  
Table 3: The missing pattern of data structure 
 
Structure of data: The proportion of the subjects have: 3 periods 4 periods or five visits (out of the five first periods): frequency distribution and histogram for number of visits. The frequency table shows that almost half of them have 4 period visiting to the health center.  
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    Another simple way is to check the scatter plot for the overall data. We could not only 
find out the general pattern among the potential measurements but also determine how 
many outliers inside the data. From the scatterplot, we could see that there exist some 
pattern between weight and systolic, weight and HbA1c, and HbA1c and systolic, which 
remind us that there might have an overall linear or nonlinear regression behind systolic, 
weight and HbA1c.  
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  Table 4 represents the overall Spearman Correlation Coefficient of systolic, weight, 
HbA1c and age for 8 time periods. First of all, the results shows that there exists some 
high significant correlation among systolic and weight among time period 1, 2 and 4. Age 
has strong correlation with systolic, which means change in age are strongly correlated 
with changes in the systolic. The similar results show on age with weight, and age with 
HbA1c.  
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The trend of blood pressure, weight and HbA1c over time  
   The average mean systolic decreases as time increase, and the intervention group 
decreases more obviously than the non-intervention group. After the forth visit, the blood 
pressure level of intervention groups keep decreasing, however, the blood pressure level 
of the non-intervention groups starts increasing again (Graph 3). The average mean 
weight shows not that much significant change over time, but it still can be seen that the 
intervention group has lower weight than the non-intervention group over time (Graph 4). 
The average mean HbA1c level also decrease as time increase, and the intervention group 
shows lower HbA1c level than the non-intervention group (Graph 5). All in all, the 
nutrition, education and exercise intervention that provided by the Esperanza Health 
Center shows very effective for the blood pressure and HbA1c control.  
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Graph 4: The trimed mean systolic change over time (with p value and SE bar) 
 
Graph 5: The trimed mean weight change over time (with p value and SE bar) 
 
Graph 6: The trimed mean HbA1c change over time (with p value and SE bar) 
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Longitudinal Data Analysis Model Selection  
    Longitudinal data are often highly unbalanced because the data were collected at 
irregular and possibly subject-specific time points. Due to their unbalanced nature, it is 
difficult to directly apply traditional multivariate regression techniques for analyzing such 
data. Various parametric models and statistical tools have been developed for 
longitudinal analysis, the biggest challenge for the longitudinal analysis in this study is to 
select the best model to fit the data. According to the log likelihood ratio test, this study 
compare the unstructured covariance, compound symmetry, heterogeneous compound 
symmetry, autoregressive, heterogeneous autoregressive. The p value of log likelihood 
shows that the reduced model with unstructured covariance structure is the best model to 
choose, and the random intercept and random slope model is the model to fit the data 
well.  
Generalized Linear Mixed Model 
Systolicij = β0j + β1j* Gender+ β2j*Age+ β3j*Weight+ β4j*Period+ β5j*HbA1cεij 
Table 5: Comparison of Mixed Models with First 5 Time Periods 
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  With the purpose of getting more accurate results, we just use the first 5 time periods as 
the longitudinal data analysis, because the time period 6, 7 and 8 include too much 
missing values, which might lead bias and make this analysis less accurate. The fixed 
effect model shows that Age with F value equal 31.86, p less than 0,0001, weight with F 
value equal 4.95, p equal 0.0267, and HbA1c with F value equal 5, p equal 0.026. Each of 
the Age, weight and HbA1c has a significant effect on the estimate systolic level. But the 
time period doesn’t shows significant results. One approach to model selection is to move 
incrementally to one-step more or less complex models, and use the corresponding p-
values to choose between them. This method has some deficiencies, chief of which is that 
different “best" models can result just from using different starting places.   
Model Selection and Model Evaluation 
According to the log likelihood ratio test, this study compares the unstructured 
covariance, compound symmetry, heterogeneous compound symmetry, autoregressive, 
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heterogeneous autoregressive. The p value of log likelihood shows that the reduced 
model with unstructured covariance structure is the best model to choose, and the random 
intercept and random slope model is the model to fit the data well (p < 0.001). 
Patients’ missing time period effect 
As the final model data set contains a lot of missing value, this study aims to check if 
the patients with less medical visit times have less influence on controlling the systolic, 
weight and HbA1c. The study check the missing time periods for all the 230 patients with 
medical visit, 105 of the subjects have at least 4 missing value during the eight study time 
periods, and 101 of the subjects have less than 4 missing values during the study time 
periods. The mixed model was built to check p value of t test for the less than 4 missing 
time periods visit group and the less than 4 missing time period visit group. But the chi-
square test results shows that there is no significant difference between these two groups 
(P=0.5586).  
  
Whisker plots for systolic, A1c, weight     The following is the whisker plots for systolic, A1c and weight by period and by group (“intervention group vs non-intervention group) . 
Frequency Percent Cummulative Frequency Cummulative percent
Missing time 
periods >=4
105 50.97 105 50.97
Missing time 
periods <4
101 49.03 206 100
Table 3: Patients' missing time periods
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Models for aim 1:  a) First put only period in as a class variable 
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***************** model *********************; 
proc mixed data=long10; 
class chart_id period; 
model systolic=period /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
 b)  Add quartile of baseline calendar time of first visit (this is not the same variable as period) do this two ways include baseline calendar quartile as a class variable and as numeric 
***************** mode2 *********************; 
proc mixed data=long10; 
class chart_id begdate_group; 
model systolic=begdate_group /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
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********** mode3 consider first calender time as continuous 
variable*******; 
proc mixed data=long10; 
class chart_id; 
model systolic=begdate_group/s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
 c) Rerun a) and b) but again with intervention subjects but further restrict to those who have all data for periods-2  -1 thru 1  
data long11; 
set long10; 
if period_new not in (-2,-1,0,1) then delete; 
run; 
 
***************** mode4 *********************; 
proc mixed data=long11; 
class chart_id period; 
model systolic=period /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
 
***************** mode5 class quartile baseline calendar time 
***********; 
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proc mixed data=long11; 
class chart_id begdate_group; 
model systolic=begdate_group /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
 
 
***************** mode6 consider first calender time as continuous 
variable*********************; 
proc mixed data=long11; 
class chart_id; 
model systolic=begdate_group /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
 
 d) Add age in quartiles 
********** mode7 (based on model 3) add age quantile*******; 
proc mixed data=long10; 
class chart_id; 
model systolic=begdate_group agegroup /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
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e) Add the baselines for the other two variables which have not been added yet (out of a1c, weight and bp) 
********** mode8 add baseline value*******; 
proc mixed data=long10; 
class chart_id gender; 
model systolic=begdate_group agegroup gender weight A1c/s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
 
 
 
********** mode9 add baseline value*******; 
proc mixed data=long10; 
class chart_id gender; 
model systolic=begdate_group agegroup gender weightgroup A1c/s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
********** mode10 add baseline value*******; 
proc mixed data=long10; 
class chart_id gender weightgroup; 
model systolic=begdate_group agegroup gender weightgroup A1c/s chisq; 
title 'Mixed model without random intercept and slope'; 
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run; 
  
For aim 2: Most important models are models for just the patients who are in the intervention group (only include patients in the non-intervention group). Gradually build model start with simple model.  a) First put only period in as a class variable 
***************** model 1l *********************; 
proc mixed data=long12; 
class chart_id period; 
model systolic=period /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
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  b)     Add quartile of baseline calendar time of first visit (this is not the same variable as period) do this two ways include baseline calendar quartile as a class variable and as numeric 
***************** mode1 12 *********************; 
proc mixed data=long12; 
class chart_id begdate_group; 
model systolic=begdate_group /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
***************** mode1 13 consider first calender time as continuous 
variable*********************; 
proc mixed data=long12; 
class chart_id; 
model systolic=begdate_group /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
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  c) Rerun a) and b) but again with intervention subjects but further restrict to those who have all data for periods-2  -1 thru 1 (can’t be missing any data) 
***************** mode1 14 *********************; 
proc mixed data=long13; 
class chart_id period; 
model systolic=period /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
 
***************** mode1 15 class quartile baseline calendar time 
***********; 
proc mixed data=long13; 
class chart_id begdate_group; 
model systolic=begdate_group /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
29 
 
 
 
***************** mode1 16 consider first calender time as continuous 
variable*********************; 
proc mixed data=long13; 
class chart_id; 
model systolic=begdate_group /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
  d) Add age in quartiles 
********** mode1 17 (based on model 3) add age quantile*******; 
proc mixed data=long13; 
class chart_id; 
model systolic=begdate_group agegroup /s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
  e) Add the baselines for the other two variables which have not been added yet (out of a1c, weight and bp)  (ie in this model you will have included all three baseline wt a1c and bp) 
********** mode1 18 add baseline value*******; 
proc mixed data=long13; 
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class chart_id gender; 
model systolic=begdate_group agegroup gender weight A1c/s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
********** model 19 add baseline value*******; 
proc mixed data=long13; 
class chart_id gender; 
model systolic=begdate_group agegroup gender weightgroup A1c/s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
 
 
********** mode1 20 add baseline value*******; 
proc mixed data=long13; 
class chart_id gender weightgroup; 
model systolic=begdate_group agegroup gender weightgroup A1c/s chisq; 
title 'Mixed model without random intercept and slope'; 
run; 
31 
 
 
 
 
 
Reference 
Arguedas, J. A., et al. (2013). "Blood pressure targets for hypertension in people with 
diabetes mellitus." Cochrane Database Syst Rev 10: CD008277. 
  
Aucott, L., et al. (2005). "Effects of weight loss in overweight/obese individuals and 
long-term hypertension outcomes: a systematic review." Hypertension 45(6): 1035-1041. 
  
Bergman, M. J. (2007). "Data collection in private practice and implementation with 
electronic medical records." Bull NYU Hosp Jt Dis 65(2): 146-149. 
  
Deedwania, P., et al. (2008). "Hyperglycemia and acute coronary syndrome: a scientific 
statement from the American Heart Association Diabetes Committee of the Council on 
Nutrition, Physical Activity, and Metabolism." Anesthesiology 109(1): 14-24. 
  
Deedwania, P., et al. (2008). "Hyperglycemia and acute coronary syndrome: a scientific 
statement from the American Heart Association Diabetes Committee of the Council on 
Nutrition, Physical Activity, and Metabolism." Circulation 117(12): 1610-1619. 
  
Glah, D. (2008). "American Diabetes Association--68th Scientific Sessions. Results for 
ACCORD, ADVANCE and other clinical trials." IDrugs 11(8): 550-552. 
  
32 
 
 
Karpov, R. S., et al. (2010). "[Trends in subclinical atherosclerosis in patients with 
arterial hypertension associated with diabetes mellitus: a relationship between blood 
pressure achieved with antihypertensive therapy and body weight]." Ter Arkh 82(9): 23-
30. 
  
Vallejo Seco, G., et al. (1999). "Multiple comparison procedures for simple one-way 
ANOVA with dependent data." Span J Psychol 2(1): 55-63. 
  
Zhao, G., et al. (2009). "Weight control behaviors in overweight/obese U.S. adults with 
diagnosed hypertension and diabetes." Cardiovasc Diabetol 8: 13. 
  
 
 
